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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] VCSEL which is prepared on a substrate characterized by providing the following, and said 
substrate, and carries out outgoing radiation of the light perpendicularly to this substrate Said VCSEL 
Optical output equipment including an optical output control means which controls an optical output 
said optical output control means — said VCSEL from — a projection aperture in which most light by 
which outgoing radiation was carried out is passed, and a part is reflected - having — said VCSEL 
Housing formed so that it might surround said VCSEL it prepares in the same substrate — having — said 
VCSEL from — a photodetector for monitors which receives a part of light which outgoing radiation was 
carried out and was reflected from said projection aperture, and is changed into an electrical signal Said 
substrate and VCSEL And two or more lead pins which are respectively connected to a photodetector 
for monitors, impress a power supply or transmit an electrical signal 

[Claim 2] A predetermined portion of an inside of said projection aperture is optical output equipment 
according to claim 1 characterized by carrying out reflective coating with gold (Au) or silver (Ag). 
[Claim 3] A photodetector for said monitors is said VCSEL. Optical output equipment according to 
claim 1 characterized by enabling it to receive light in which has same structure and incidence is carried 
out by impression of hard flow bias voltage. 

[Claim 4] VCSEL which is prepared on a substrate characterized by providing the following, and said 
substrate, and carries out outgoing radiation of the light perpendicularly to said substrate said VCSEL 
An optical output control means which controls an optical output, and said VCSEL from — with an 
objective lens which converges light by which outgoing radiation was carried out and forms an optical 
spot in optical recording data medium Optical pickup equipment which comes to contain an optical path 
conversion means to which an advance path of the reflected light from optical recording data medium is 
transformed, and the 1st photodetector which receives said reflected light and detects an error signal and 
an information signal said optical output control means — said VCSEL from — a projection aperture in 
which most light by which outgoing radiation was carried out is passed, and a part is reflected - having 
~ said VCSEL Housing formed so that it might surround said VCSEL it prepares in the same substrate - 
- having said VCSEL from — the 2nd photodetector for monitors which receives a part of light which 
outgoing radiation was carried out and was reflected from said projection aperture, and is changed into 
an electrical signal Said substrate and VCSEL And two or more 1st lead pins which are respectively 
connected to the 2nd photodetector, impress a power supply or transmit an electrical signal 
[Claim 5] A predetermined portion of an inside of said projection aperture is optical pickup equipment 
according to claim 4 characterized by carrying out reflective coating with gold (Au) or silver (Ag). 
[Claim 6] Said 1st photodetector is said VCSEL. Optical pickup equipment according to claim 4 
characterized by having been arranged on the same substrate. 

[Claim 7] Optical pickup equipment according to claim 6 characterized by at least one 2nd lead pin 
which is connected to said 1st photodetector and electric target, and transmits an electrical signal 
possessing further. 

[Claim 8] Said 1st photodetector is optical pickup equipment according to claim 6 characterized by 
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consisting of four pass partition plates which light is respectively received [ pass partition plates ] in 
independent and transform this to an electrical signal. 

[Claim 9] Optical pickup equipment according to claim 7 characterized by providing further at least one 
2nd lead pin which is connected to said 1st photodetector and electric target, and transmits an electrical 
signal. 

[Claim 10] Optical pickup equipment according to claim 4 characterized by providing a hologram 
element guided so that light reflected from said optical recording data medium on an optical path 
between said projection apertures and objective lenses as said optical path conversion means may be 
diffracted and converged and it may face to said 1st photodetector. 

[Claim 11] Optical pickup equipment according to claim 4 characterized by forming a predetermined 
hologram pattern which light reflected in an up side of said projection aperture from said optical 
recording data medium as said optical path conversion means is diffracted and converged, and came to 
face to said 1st photodetector. 

[Claim 12] Said 2nd photodetector is said VCSEL. Optical pickup equipment according to claim 4 
which makes it the feature as it absorbs and comes to obtain light in which has the same structure and 
incidence is carried out by impression of hard flow bias power supply. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the optical pickup equipment with which this invention 
adopted optical output equipment and this — starting — especially, VCSEL (vertical cavity surface 
emitting laser) from — it is related with the optical pickup equipment which adopted the optical output 
equipment and this which can adjust now the quantity of light by which outgoing radiation is carried 
out. 
[0002] 

[Description of the Prior Art] VCSEL which may generally be used as the light source of optical output 
equipment The laminating of the 1st reflector layer, a barrier layer, the 2nd reflector layer, and the 
electrode layer is carried out one by one, and they are formed. Said 1st reflector layer is formed from at 
least one n-type-semiconductor material, and said 2nd reflector layer is formed from at least one p type 
semiconductor material. Said barrier layer generates laser light in said electrode layer at the time of 
impression of forward-bias voltage, this laser light resonates between said 1st and 2nd reflector layers, 
and outgoing radiation is carried out in the direction of a right angle to a laminating side, therefore, this 
VCSEL from ~ since the light by which outgoing radiation was carried out has near and optical high 
density in circular light and has the property which operates by the single mode, it is widely used in an 
optical applicable field like optical pickup equipment or the computer field. 

[0003] However, said VCSEL Since outgoing radiation of the light is perpendicularly carried out to the 
upper surface and the inferior surface of tongue is attached in the semiconductor substrate, it is VCSEL. 
In order to adjust an optical output, there is a trouble that installation of the photodetector for monitors 
which receives a part of outgoing radiation light is difficult. It is the United States Patent number 
5,285,466th in order to conquer such a trouble. "The feedback mechanism for VCSEL" is indicated by 
the number. 

[0004] This mechanism is explained with reference to drawing 1 and drawing 2 . This mechanism is 
VCSEL 12 which carries out outgoing radiation of the light with the impressed forward-bias voltage. 
This VCSEL12 It is VCSEL12 so that the spontaneous light emitted on the side may be absorbed. The 
photodetector 14 for the monitors of the anular shape formed in the perimeter is provided. Said 
VCSEL 12 The photodetector 14 is formed on the same semiconductor substrate 10. Said photodetector 
14 is said VCSEL. It consists of a same or similar laminated structure, and light is received in the 
condition that the condition that hard flow bias voltage was impressed to the electrode layer formed in 
the upper surface and the inferior surfaces of tongue of each, or voltage is not impressed. 
[0005] said photodetector 14 - said VCSEL 12 from — the side light emitted - after a carrier beam and 
this — an electric signal — changing — said VCSEL12 being fed back and impressed by the electrode — 
said VCSEL 12 from — the quantity of light by which outgoing radiation is carried out is controlled. 
VCSEL 12 from - the light by which outgoing radiation is carried out perpendicularly is generated by 
the raising current of the milliampere (mA) unit impressed to the forward direction. As shown in 
drawing 2 , the detection current 24 over the perpendicular light detected by the photodetector 14 has the 
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raising threshold level value 20 which is the point which the quantity of light increases remarkably, and 
the raising termination value 22 to which the quantity of light decreases remarkably. The current which 
the several microampere (muA) output current will be detected if the raising current between this raising 
threshold level value 20 and the termination value 22 is impressed, and will be detected from a detector 
14 if the raising current of the range except that is impressed is close to zero. 

[0006] VCSEL12 The detection current 34 over the side light by which outgoing radiation is carried out 
to a side direction is relatively small compared with the current 24 of said perpendicular light. And in 
the detection current 34 of side light, the raising threshold level value 30 and the raising termination 
value 32 do not appear clearly, but detection current 34 decreases, after increasing slowly with the 
reinforcement of the raising current impressed. Here, it is said VCSEL. That the detection current of side 
light is not proportional to the detection current of perpendicular light in linearity means that the 
quantity of light of side light is not proportional to the quantity of light of perpendicular light correctly. 
Therefore, it is impossible for it to be based on the quantity of light of side light being detected, and to 
control the quantity of light of perpendicular light to a precision. And since there is much side quantity 
of light penetrated without being absorbed with a photodetector, it is difficult to fully obtain the side 
quantity of light required to detect the signal for controlling the perpendicular quantity of light. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention - VCSEL from - the purpose is in offering 
the optical pickup equipment which adopted the optical output equipment which enabled it to adjust 
efficiently the quantity of light by which outgoing radiation is carried out based on the perpendicular 
quantity of light, and its optical output equipment. 
[0008] 

[Means for Solving the Problem] In order to attain the aforementioned purpose optical output equipment 
of this invention VCSEL which is prepared on a substrate and said substrate and carries out outgoing 
radiation of the light perpendicularly to this substrate Said VCSEL In optical output equipment 
including an optical output control means which controls an optical output said optical output control 
means - said VCSEL from - a projection aperture in which most light by which outgoing radiation was 
carried out is passed, and a part is reflected — having — said VCSEL With housing formed so that it 
might surround said VCSEL it prepares in the same substrate - having — said VCSEL from - with a 
photodetector for monitors which receives a part of light which outgoing radiation was carried out and 
was reflected from said projection aperture, and is changed into an electrical signal Said substrate and 
VCSEL And it is characterized by including two or more lead pins which are respectively connected to a 
photodetector for monitors, impress a power supply or transmit an electrical signal. 
[0009] Moreover, optical pickup equipment which adopted optical output equipment of this invention in 
order to attain the aforementioned purpose VCSEL which is prepared on a substrate and said substrate 
and carries out outgoing radiation of the light perpendicularly to said substrate said VCSEL An optical 
output control means which controls an optical output, and said VCSEL from — with an objective lens 
which converges light by which outgoing radiation was carried out and forms an optical spot in optical 
recording data medium In optical pickup equipment which comes to contain an optical path conversion 
means to which an advance path of light reflected from optical recording data medium is transformed, 
and the 1st photodetector which receives said reflected light and detects an error signal and an 
information signal said optical output control means » said VCSEL from — a projection aperture in 
which most light by which outgoing radiation was carried out is passed, and a part is reflected - having 
- said VCSEL With housing formed so that it might surround said VCSEL it prepares in the same 
substrate ~ having - said VCSEL from - with the 2nd photodetector for monitors which receives a part 
of light which outgoing radiation was carried out and was reflected from said projection aperture, and is 
changed into an electrical signal Said substrate and VCSEL And it is characterized by coming to contain 
two or more 1st lead pins which are respectively connected to the 2nd photodetector, impress a power 
supply or transmit an electrical signal. 
[0010] 

[Embodiment of the Invention] Hereafter, based on the attached drawing, this invention is further 
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explained to details. Optical output equipment according to this invention as shown in drawing 3 is 
VCSEL42 formed on a substrate 41 and this substrate 41, and said VCSEL42. It consists of an optical 
output control means 50 which controls an optical output. Said VCSEL42 Light is emitted in the 
direction of a right angle to the up side. Said optical output control means 50 contains the photodetector 
52 for monitors, and housing 54 and two or more lead pins 58 by which the projection aperture 56 was 
formed. 

[001 1] Said housing 54 is said VCSEL42. It is prepared on said substrate 41 so that the photodetector 52 
for monitors may be surrounded, said projection aperture 56 — said VCSEL42 from — it is located on the 
advance path of the light by which outgoing radiation was carried out. said VCSEL42 from most light 
by which outgoing radiation was carried out penetrates the projection aperture 56, and the part is 
reflected from the projection aperture 56. The photodetector 52 for said monitors is said VCSEL42. It is 
prepared on the same substrate 41. the photodetector 52 for these monitors - said VCSEL42 from - the 
light which outgoing radiation was carried out and was reflected from said projection aperture 56 is 
received, under the present circumstances - since the photodetector 52 for monitors receives a part of 
perpendicular light ~ that light income - said VCSEL42 from - it is proportional to the quantity of light 
by which outgoing radiation is carried out. 

[0012] The photodetector 52 for said monitors is said VCSEL42. It is desirable to have the same 
structure, and for hard flow bias voltage to be impressed, and to enable it to receive incident light. Said 
two or more lead pins 58 of each are said VCSEL42. The electrical signal which impressed the external 
power to the photodetector 52 for monitors, or was detected from the photodetector 52 is transmitted 
outside. This lead pin 58 penetrates said substrate 41, and is the photodetector 52 for said monitors, and 
VCSEL42 respectively within housing 54. And it connects with a substrate 41. 
[0013] Drawing 4 is the cross section having shown other examples of the optical output equipment by 
this invention. Here, the same reference mark as drawing 3 is resemblance which achieves resemblance 
or the same function, or the same member, it was illustrated - as - VCSEL42 from — in order to make 
the quantity of light reflected by the photodetector 52 for monitors increase from the projection aperture 
56 among the emitted light, the reflective coating side 57 is formed in the predetermined portion of the 
inside of the projection aperture 56. This reflective coating side 57 consists of a metal with the usually 
sufficient reflection factor of gold (Au) or silver (Ag). 

[0014] the projection aperture 56 in which said reflective coating side 57 is not formed - VCSEL42 
from - a profile 5 thru/or 6% of the light by which outgoing radiation was carried out are reflected. The 
projection aperture 56 in which the reflective coating side 57 was formed reflects a profile 50 thru/or 
60%. Therefore, said VCSEL42 The light of sufficient amount to generate the electrical signal for 
controlling an optical output may be received by the photodetector 52. The 1st example of the optical 
pickup equipment which adopted the optical output equipment by this invention with reference to 
drawing 5 and drawing 6 is explained. 

[0015] VCSEL63 which is formed in a substrate 61 and this substrate 61, and discharges laser light as 
illustrated said VCSEL63 from — a part of discharged light - receiving light ~ said VCSEL63 With the 
optical output control means 70 which controls an optical output Said VCSEL63 Optical recording data 
medium 100 It is arranged on the optical axis of a between, an incident beam is converged, and it is 
optical recording data medium 100. The objective lens 90 which forms an optical spot, said optical 
recording data medium 100 from — the 1st photodetector 83 which receives the reflected light and 
detects an information signal and an error signal, and said optical recording data medium 100 from ~ an 
optical path conversion means 80 to transform the reflected advance path of the reflected light to the 
direction of said 1st photodetector 83 is included. 

[0016] Said optical output control means 70 is the 2nd photodetector 72 for monitors, and housing 74 
and the 1st lead pins 78a, 78b, and 78c which have the projection aperture 76. It contains. Here, it is said 
VCSEL63. Actuation of the optical output control means 70 is as having mentioned above. Said 1st 
photodetector 83 is said VCSEL63. It is said VCSEL63 on the same substrate 61. It is adjoined each 
other and arranged. As for this 1st photodetector 83, it is desirable to consist of four pass partition plates 
83a, 83b, 83c, and 83d ( drawing 6 ) which light is respectively received [ pass partition plates ] in 
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independent and transform this to an electrical signal. And the four 2nd lead pins 84a, 84b, 84c, and 84d 
formed in it by penetrating said substrate 61 in order to make the interior of said housing 74 transmit 
outside the electrical signal detected from said 1st photodetector 83 It is prepared. These 2nd lead pins 
84a, 84b, 84c, and 84d Each inside edges are the pass partition plates 83a, 83b, 83c, and 83d of four 
sheets of said 1st photodetector 83. It connects electrically respectively, each outside edge said pass 
partition plates 83a, 83b, 83c, and 83d of four sheets from - the detected electrical signal is alternatively 
connected with a total and the circuit section (not shown) which carries out differential, amplifies this 
and detects an information signal, a tracking-error signal, and a focal error signal. 
[0017] Said optical path conversion means 80 is arranged on the optical path between said projection 
apertures 76 and objective lenses 90. this optical path conversion means 80 — said optical recording data 
medium 100 from - it is desirable to provide the hologram element 81 guided so that the reflected light 
may be diffracted and converged and it may go to the direction of said 1st photodetector 83. Said optical 
path conversion means 80 is good at the usual beam splitter. In this case, said 1st photodetector 83 is 
formed in the exterior of said housing 74. Said 1st photodetector 83 can be become the top which can be 
consisted of a pass partition plate of four sheets as mentioned above if needed from the pass partition 
plate of two sheets, or the pass partition plate of six sheets. 

[0018] The 2nd example of the optical pickup equipment which adopted the optical output equipment by 
this invention with reference to drawing 7 is explained, it was illustrated — as - VCSEL63 from — in 
order to make the quantity of light reflected by the 2nd photodetector 72 for monitors increase from the 
projection aperture 77 among the light by which outgoing radiation was carried out, the reflective 
coating side 77 is formed in the predetermined portion of the inside of the projection aperture 76. This 
reflective coating side 77 is formed from a metal with the usually sufficient reflection factor of gold 
(Au) or silver (Ag). 

[0019] The member which is not explained is the same or similar to the member which has the same 
sign explained in the 1st example of this invention explained with reference to drawin g 5 and drawing 
6 . The 3rd example of the optical pickup equipment which adopted the optical output equipment by this 
invention with reference to drawing 8 is explained. As illustrated, the hologram pattern 82 is formed in 
the up side of the projection aperture 76 as an optical path conversion means 80. this hologram pattern 
82 - said optical recording data medium 100 from the reflected light is diffracted and converged and 
the 1st photodetector 83 formed on the substrate 61 is made to go 

[0020] Thus, by forming the hologram pattern 82 in the up side of the projection aperture 76, still 
compacter optical pickup equipment can be made by adopting the hologram element (81 of drawing 7 ) 
which is the special optical path conversion means 80. The member which is not explained is the same 
or similar to the member which has the same sign explained in the 1st example of this invention 
explained with reference to drawing 5 and drawing 6 . 

[0021] The 4th example of the optical pickup equipment which adopted the optical output equipment by 
this invention with reference to drawing 9 is explained, it was illustrated - as - VCSEL63 from - in 
order to make the quantity of light reflected by the 2nd photodetector 72 for monitors increase from the 
projection aperture 76 among the quantity of lights by which outgoing radiation was carried out, the 
reflective coating side 77 as shown in the predetermined portion of the internal side of the projection 
aperture 76 at drawing 7 is formed, and a hologram pattern as shown in drawing 8 is formed in the up 
side of a projection aperture. The function and actuation are as having mentioned above. 
[0022] The member which is not explained is resemblance which achieves the member, resemblance, or 
the same function to have the same sign explained with reference to drawing 5 thru/or drawing 8 , or the 
same member. 
[0023] 

[Effect of the Invention] the optical output equipment by this invention - VCSEL from — a part of 
perpendicular light by which outgoing radiation is carried out - the photodetector for monitors - 
detecting — this — being based - VCSEL Since an optical output is controlled, more precise optical 
output control is possible. And since there is comparatively much quantity of light reflected by a 
projection aperture and the reflective coating side, it is VCSEL. Sufficient quantity of light to generate 
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the electrical signal to control is detectable. 

[0024] the optical pickup equipment which moreover adopted the optical output equipment by this 
invention — VCSEL from — the light proportional to the quantity of light by which outgoing radiation is 
carried out — receiving light — VCSEL controlling an optical output - VCSEL from - the quantity of 
light by which outgoing radiation is carried out is controllable to a precision. And by forming a 
hologram element in the projection aperture of housing, assembly nature can improve and it can have 
compact structure. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 4] 




[Drawing 5] 
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[Drawing 9] 
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[Translation done.] 
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